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Bxperimcntal  transmission  of  exanthematic  typhus  through  body  lies 

By  C.  Nicolle 

Proceedings  (Conptes-Rendus)  of  ths  (French)  Acadasie  des  Sciences 

149:  486-89.  1909 

Kedeclne  -  Experimental  transmission  of  axanthesiacic  tyfhua  by  body 

louaa.  Moca  by  Mat art.  Charlaa  Nloolle,  C.  Comte  and  E.  Gonaoil, 

transmitted  by  Mr.  Roux. 

The  study  of  recent  epidemics  of  exantheaatic  typhus  which  have  berried 
Tunisia,  especially  Tunis,  Metlaoui  and  Redeyaf  (Phosphate  mining  installa¬ 
tions  at  Bafsao  and  Kerkennah  islands,  heve  led  us  to  consider  that  the  prob¬ 
able  agent  of  transmission  of  the  malddy  was  an  insect. 

In  Africa  Minor  (Carthage  Area)  typhus  is  a  consequence  of  overcrowding 
and  need;  i c  harrlea  the  poorest  populations  and  thoee  which  are  the  least 
careful  in  regard!  to  hygiene;  It  la  not  contagious  in  a  clean  house  or  in 
a  well  appointed  boapital.  In  those  conditions  only  perealte  Insects  of 
the  lodgings,  of  the  clothing  and  of  the  body,  lice,  flees,  bed-bogs  could 
he  suspected.  The  period  at  which  typhus  ep itiaaics  (spring) appeared  made 
it  unthinkable  that  mosquitoes,  ticks  or  stomoxes  had  any  role  in  it. 

Several  obearvad  facts  led  us  to  limit  our  hypothesis  to  the  louaa. 

At  the  native  hospital  in  Tunis,  the  incoming  patients  are  washed  and  clad 
with  clean  clothes;  no  case  of  internal  contagion  was  observed, there,  notably 
during  the  epidemics  of  1902  and  1906,  in  spite  of  the  absence  of  Isolation 
end  of  ebe  presence  of  numerous  bed-bugs  In  the  rooms.  The  only  contagion 
cases  which  were  obearvad  had  occurred  on  tbs  personnel  Whose  duty  It  was 
to  collect  and  disinfect  the  belongings  of  the  incomers.  In  the  Karkaanah 
islands,  which  are  an  endemic  hotbed  of  typhus,  the  flees  are  absent. 

Those  insects  aware,  on  the  ceatrery,  all  over  the  galleries  of  tba  phosphate 
dies;  there,  they  attack  without  discrimination  both  tha  Europeans  and  the 
natives,  end  yet  the  Utter  alone  ere  efflicted  with  cyphue.  Finally,  w# 
are  acquainted  with  two  observations  where,  after  the  ordinary  incubation 
period,  tfephua  baa  obviously  followed  che  bite  of  a  louse. 

Those  remarks  were  present  ie  our  mind  when  one  of  us  succeeded  in 
ioocularleg  typhus  to  e  chimp  (l)  end,  after  passing  through  che  latter,  to 
a  Chine ea  macaea  (Macecus  elntcue).  Thus,  from  the  vary  outsat  of  our  re¬ 
search,  we  here  eccemptad  to  achlavo  the  trenssUssiea  of  tha  malady  from 
conkey  to  monkey  by  means  of  s  body  louse. 

Our  experiments  ksvt  been  practiced:  Ou  Chinese  macacs  I,  infected 
with  the  blood  of  e  chimp  (a),  on  the  16th  day  of  the  inoculation  end  in 

_ l _ — _ — _ . 

CD  C.  Rieolle,  Experimental  reproduction  of  exenthemetic  typb-s  la  the 
eonkey  (Proceedings,  12  July  1909). 


(2)  hoc.  elt.,  P.  139. 
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Che  hours  which  followed  Che  spptaranct  of  the  eruption,  ve  pieced  29  lice 
which  hed  been  collected  thet  very  morning  on  e  person  end  hed  been  kept 
without  food  for  8  hours. 

On  the  next  day  and  during  the  days  which  followed,  we  have  transferred 
them  on  the  Chinese  menaces  A  and  B.  The  monkey' A  wee  bitten  for  6  consecu¬ 
tive  days  by  13,  then  by  12,  13,  8,  6  and  3  lice,  end  monkey  B  during  12  days 
by  14,  then  15,  13,  9,  5,  5,  6,  5,  5,  4,  2  and  1  lice.  Bach  dev  after  the 
bite,  the  lice  were  nixed  end  put  et  a  temperature  of  16°  to  20°.  (C. ) 

The  two  monkeys  A  end  B  had  previously  served  in  experiments  on  Kale 
Asar;  both  were  cured  et  the  time  of  their  Inoculation  and  —  an  important 
fact  --  their  teo^eiature,  which  hed  been  taken  twice  dally  for  the  peat 
3  months  (monkey  A)  and  one  year  (monkey  B)  had  never  shown  any  thermic  rise. 

Monkey  A  (see  curve  here  below).  -  Nothing  to  note  until  the  22nd  day 
of  the  inoculation.  At  thet  date  there  la  a  riae  of  temperature  to  39°  and 
39.9°  (C.)t  than  the  temperature  fella  on  the  23rd  and  24th  daya .  The 

temperature  rose  on  the  2Sth  day  to  reach  or  auxpaaa  40°  on  the  26th,  27th 
and  29th  daya.  Slew  defervescence  on  the  30th  to  34th  days.  On  the  39th 
day,  the  tenpertture  rose  again;  relapse  of  5  days  of  duration  with  a 
classical  thermic  curve  -  (Maximum  of  40.5°  on  the  41st  day).  Dead  on  44th 
day  lu  the  morning. 

General  atate  rather  good  until  the  30th  day;  at  that  date  there  wee 
weakness,  the  animal  ate  less,  was  eeaier  to  catch.  No  eruption.  Xxtrame 
agitation  during  the  second  fever  period.  Violet  coloration  of  the  lips 
on  the  lest  two  days.  Autopsy  showed  no  lesion,  except  an  ulceration  et 
the  caecum  with  an  irregular  surface  covered  with  a  diphteroid  exsudate. 
Spleen,  8  grama.  The  weight  of  this  monkey  went  down  from  1,500  gr.  to 
1.300  gx. 


lfenkey  B  (see  curve  below).  -  Nothing  until  the  40th  day  of  ths 
inoculation.  Ou  the  41st  day,  riss  of  temperature  coinciding  with  the 
second  fever  push  of  monkey  A.  On  the  44th  day  the  taspersture  was  40°; 
defervescence  starting  on  the  46th  day  and,  on  that  same  day,  eruption. 

Ths  only  sy^coes  observed  were  a  little  weakness  and  e  little  leas  appetite; 
almost  immediate  return  to  health. 

teseages.  -  With  the  blood  of  those  two  monkeys  we  inoculated  eeverel 
Chinese  macacos.  But,  as  we  already  have  noted  in  all  our  peat  experiments, 
the  vltulence  bee  rapidly  descended. 

Out  of  four  Chinese  oacacaa  inoculated  with  A  monkey,  three  (Including 
one  previously  vaccinated  with  s  virus  inoculation)  had  an  ^rwpclons  two  had 
an  storied  rise  in  temperature. 

Two  Chi  uses  msoecea  inoculated  with  B  monkey  showed  ea  aborted  fever 
reaction,  without  eruption . 
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Fig.  1  Lic«  July  1  ....  August  1  . . August  13:  dsad  at  ll  s.a. 


Fig  2.  July 


August  1 .  Eruption  .... 


Fig.  a. 


Hematological  reaearcb  carried  out  by  Mr.  Jaeggy  have  shown  in  two  of 
those  aniaale  (the  only  ones  submitted  to  this  kind  of  observation)  the 
tame  bloody  lesions  as  those  in  monkeys  afflicted  with  the  clearest  cases 
of  typhus. 

V 

Vx  ‘Thowe*  experiments  show  that  it  is  possible  to  transmit  exanthsmatic 
typhus  from  a  Chinese  macaca  who  had  baan  infected  to  e  new  Chinese  mecac a 
by  means  of  a  body  louee^X??  The  application  of  this  datum  to  etiology 
and  co  prophylaxy  of  the  malady  in  man  should  ha  made.  The  measures 
agelnat  typhus  lmoa.de  must  aim  at  tbs  destruction  of  the  psrealteai  they 
will  especially  aim  at  the  body,  the  body  garments,  the  clothes  end  the 
bedding  of  the  patients.  - 

■ _ jr _ 
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(1)  An  experiment  of  transmission  of  typhus  to  Macacos  eynonolgut  with 
body  lice  collected  on  a  patient  afflicted  with  typhus  had  yielded 
a  negative  result,  (when  we  tried  it). 


